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(54) DIFFERENTIATION PROMOTER 

(57)Abstract: 

PURPOSE: To obtain a differentiation promoter comprising a protein DM-20 having promoting 
action on the differentiation of an oligodendrocyte. 

CONSTITUTION: This differentiation promoter comprises a protein DM-20 which is a genetic 
product of a gene of myelin proteolipid protein as an active ingredient. The protein DM-20 has a 
remarkably promoting action on the differentiation of an essentially treating various diseases 
(diseases of myelin forming disorder, demyelinating diseases, etc.) by differentiating an 
undifferentiated cell such as in myelin forming disorder in human encephalopathy. 



CLAIMS 



[Claim(s)] 

[Claim 1] The differentiation accelerator of the oligo Dendrobium site containing protein DM-20 
which are the gene product of a myelin proteolipid protein (myelin proteolipid protein) gene. 
[Claim 2] The differentiation accelerator according to claim 1 which is a myelinogenesis failure 
nature disease therapy agent or a demyelinating disease therapy agent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the differentiation accelerator of an oligo 
Dendrobium site (oligodendroglia). More, protein DM-20 which are the gene product of a 
myelin proteolipid protein (it is called PLP myelin proteolipid protein and the following) gene 
are made into an active principle at a detail, and it is related with a differentiation accelerator 
useful for the therapy of a myelinogenesis failure nature disease, a demyelinating disease, etc. 
[0002] 

[Description of the Prior Art] Myelin is film which has rolled and wrapped the surroundings of 
the axon axon which is the projection of a nerve cell, and is formed by oligodendroglia 
(oligodendrocyte) and the peripheral nervous system by the central nervous system from the film 
with which the projection of a Schwann cell (schwann cell) specialized, a nervous system — it is 
known that an existence-inside part is white matter in a central nervous system, and mainly a 
medullated nerve fiber in the peripheral nervous system. The role of the saltatory conduction 
which the node of Ranvier which is the outcrop of an axon is excited, and conducts a stimulus is 
well known at the same time it generally prevents the leak of the electric nerve conduction 
between cells by covering the projection of a nerve cell as the role. Moreover, the process in 
which the above-mentioned myelin takes and rolls the surroundings of an axon is called 
myelinogenesis process, a formation rate is already with the kind of an animal, stages differ, and 
the great portion of myelinogenesis will already be ended by the end time of 2 years old in ** in 
Homo sapiens at a perinatal period. 

[0003] Myelin basic protein (myelin BASIC protein:MBP) and myelin proteolipid protein (PLP) 
are one of those which are known as main configuration protein of central nervous system 
myelin, it aligns at a myelinogenesis term, and a manifestation prospers. Localization of the 
MBP is carried out between intimae, and it is considered to paste up the insides of a cell 
membrane. Moreover, PLP penetrates the film from the hydrophobicity of the amino acid 
composition, enters into the lipid duplex film with which the part [ further ] adjoined, pastes up 
adventitias, and is considered to participate in stabilization of myelin membrane including 
formation of the line between periods. 

[0004] On the other hand, protein DM-20 which are the active principle of the differentiation 
accelerator of this invention are equal to what lacked the amino acid residue of the 1 16- 150th 
place of Above PLP, and mRNA imprinted from the gene (DNA) of PLP is the isoform built by 
the device of alternatives plicing. That is, it is the protein considered a part of 3rd exon of PLP to 
have received splicing, to have been the isoform which carried out deletion of the 35 amino acid, 
to have carried out localization to central nervous system myelin like PLP since the field of 
others including a film penetration domain was the same as that of PLP, and to have contributed 



to stabilization of the layer system of myelin membrane. These are explained by for example, 
Mol.Neurobiol., 2, and 41-89 (1988) in full detail. However, the manifestation is widely 
accepted not only in an oligo Dendrobium site but in other neuroglias including astrocytic (**** 
gliacyte) one, and having a different function from PLP was guessed in the nervous system. 
[0005] 

[Problem(s) to be Solved by the Invention] Like ****, myelinogenesis happens following 
differentiation of the neuroglia which takes and rolls a nerve cell and it, and growth, and sees a 
rapid formative period. That is, with the rat of GETSU gear teeth, and a mouse, it will be the 
formative period when six months of after the birth [ a viviparous anaphase to ] are rapid in 20 
days and Homo sapiens from after-the-birth 10 every day. If invasion is added to a brain at the 
period before and behind this formative period, a lifting and possibility of leaving a sequela as a 
brain disorder will be enough considered in a myelinogenesis failure. That is, it will become the 
cause of the dyskinesia or a behavioral abnormality. Moreover, it is said that congenital lipidosis, 
phenylketonuria, cretinism, multiple sclerosis, etc. have high possibility of being a 
myelinogenesis failure, namely, a group to which a myelinogenesis failure is originally 
summarized like the above under the criteria of [ by science current in distinction, it is not easy 
according to / according to / at human encephalopathy / a myelinogenesis failure / 
demyelination, and ] the demyelinating disease although a demyelinating disease is distinguished 
— it is a disease and multiple sclerosis, acute disseminated encephalomyelitis, etc. usually make a 
nucleus. Anyway, a myelinogenesis failure nature disease and a demyelinating disease are 
diseases which bring about a serious failure, and it is anxious for the cure. 
[0006] When studying this disease, using a model animal with a myelinogenesis failure is known 
well. For example, the JIMPI G im Py) mouse discovered by Phillips in 1954 takes a sex linkage 
recessive heredity format, and is widely known as an important model animal — the failure is 
carrying out the ** office to the central nervous system. In this mouse, it has various mutation in 
a PLP gene, before a myelinogenesis term, while the oligo Dendrobium site has been immature, 
the abnormalities in differentiation are started, and carrying out denaturation omission is known, 
this invention person etc. has been examining quality of a main protein in myelinogenesis 
incompetence by using this model animal. 

[0007] DM-20 showed the localization same as mentioned above as PLP, and were considered to 
be the protein which is participating in formation of the layer system of myelin membrane. 
However, since the oligo Dendrobium site of a jimpy mouse lived long when DM-20 being 
selectively produced in a fetus brain and a jimpy mouse were cultivated by that mRNA of DM- 
20 is produced transient at the fetus term before myelinogenesis, and the astrocytic culture 
supernatant of a normal mouse, operations other than formation of the layer system of the myelin 
membrane which DM-20 have were studied by this invention person etc. That is, a PLP gene is 
discovered also into cells other than OROGO Dendrobium sites, such as astrocytic one, at the 
time of the cell differentiation of a gloea, and functioning on survival maintenance or 
acceleration of differentiation of an OROGO Dendrobium site is studied. These experiment data 
are J.Neurochem 58, 2248-2253 (1992), and 33rd Japanese Society for Neurochemistry by this 
invention person etc. (1990) 34th Japanese Society for Neurochemistry (1991) It is announced by 
Glia 253-259 etc. (1988). 

[0008] As a result of this invention person's etc. inquiring further wholeheartedly based on these 
data, it found out that DM-20 had a differentiation acceleration operation of an oligo 
Dendrobium site. This invention was made based on this knowledge, this invention promotes 
differentiation of an oligo Dendrobium site, and it aims at providing the therapy of a 



myelinogenesis failure nature disease, a demyelinating disease, etc. with useful drugs. 
[0009] 

[Means for Solving the Problem] This invention made in order to solve the above-mentioned 
technical problem consists of containing protein DM-20 which are a kind of the gene product of 
a PLP gene, and is the differentiation accelerator of the oligo Dendrobium site which is a kind of 
a neuroglia, namely, a nervous system with mRNA(s) of DM-20 abundant [ this invention person 
etc. ] ~ it was the cultured cell of the origin, and it studied that mRNA of DM-20 was strongly 
discovered into G26 cell which is especially an established cell line of a mouse oligo 
Dendrobium GURIOMA system, and the operation over the first brain cell culture system of the 
culture supernatant of this G26 cell was considered. Consequently, it became clear that the 
culture supernatant which is not refined [ of G26 cell ] has the effectiveness which promotes 
differentiation of an oligo Dendrobium site remarkably in the first brain cell culture system. 
[0010] Next, similarly the culture supernatant of G26 cell was condensed about 5 times, and the 
dosage functionality of a differentiation acceleration operation of an oligo Dendrobium site was 
further examined using the sample which dialyzed. Moreover, when the same processing as the 
culture supernatant of G26 cell was performed also about the culture supernatant of a normal cell 
NIH-3T3 cell and comparison examination was simultaneously carried out as contrast at this 
time, it became clear that the culture supernatant of G26 cell which performed concentration and 
dialysis promotes differentiation of an oligo Dendrobium site on a dosage dependence target. 
However, the differentiation acceleration operation was not seen by the sample obtained from the 
culture supernatant of the normal NIH-3T3 cell by which DM-20 are not produced. It became 
clear that similarly the humoral factor which promotes differentiation of an OROGO 
Dendrobium site is emitted also to the culture supernatant of the mouse melanoma B16 which is 
producing many DM-20, and rat neuroblastoma B 104 cell. 

[001 1] Furthermore, this invention person etc. studied whether this operation would relate to 
gene expression directly, and found out the operation which promotes differentiation of an oligo 
Dendrobium site remarkably to the culture supernatant of the transformed cell of the normal 
NIH-3T3 cell which introduced cDNA of DM-20. Thus, DM-20 became clear [ having a 
differentiation acceleration operation of the oligo Dendrobium site which is a central nervous 
system cell ]. 

[0012] It is the well-known matter as mentioned above, and DM-20 used by this invention can be 
obtained by the approach of a publication in the aforementioned reference etc., for example, they 
can cultivate DM-20 production cells, such as the oligo Dendrobium GURIOMA system 
established cell line G26, and can obtain them from the culture supernatant. Moreover, it can 
refine by giving the protein purification method of common use, such as dialysis, gel filtration, 
an ion exchange chromatography, an affinity chromatography, and electrophoresis. In addition, 
in this invention, as long as it has a differentiation acceleration operation of an oligo Dendrobium 
site, that to which deletion, the permuted thing, or other amino acid were added shall also be 
included for the amino acid sequence of the C terminal and/or an amino terminal by DM-20. 
This invention is useful as a differentiation accelerator of a central-nerves cell, and as mentioned 
above, by making the undifferentiated cell like a myelinogenesis failure specialize in human 
encephalopathy, when treating intrinsically various diseases (a myelinogenesis failure nature 
disease, demyelinating disease, etc.), it is useful. 

[0013] Although the accelerator of this invention can take various formulation (for example, 
liquids and solutions, a solid preparation, a capsule, etc.), let it be injections with the support of 
them and common use of only DM-20 which are generally an active principle. The injections 



concerned can be prepared with a conventional method, for example, DM-20 can be filtered with 
a filter etc., after dissolving in suitable solvents (for example, sterilized water, the buffer 
solution, a physiological saline, etc.), and it can sterilize, and they can be prepared by filling up a 
sterile container subsequently. The active principle content in injections is adjusted suitably. On 
the occasion of pharmaceutical-preparation-izing, a stabilizing agent is added preferably and 
albumin, a globulin, gelatin, a mannitol, a glucose, a dextran, ethylene glycol, etc. are mentioned 
as a stabilizing agent, for example. Furthermore, an additive required for pharmaceutical- 
preparation-izing, for example, an excipient, the solubilizing agent, the antioxidant, the aponia- 
ized agent, the isotonizing agent, etc. may be included. When it considers as liquid preparations, 
it is desirable for cryopreservation or freeze drying to remove moisture and to save, lyophilized 
products - business — it is used for it, sometimes adding distilled water for injection etc. and 
sometimes remelting. The accelerator of this invention may be prescribed for the patient 
according to the suitable route of administration according to the gestalt of this pharmaceutical 
preparation. For example, it can be made the gestalt of injections and a vein, an artery, 
hypodermically, intramuscular, etc. can be medicated. The dose is suitably adjusted by a patient's 
symptom, age, weight, etc. 
[0014] 

[Effect of the Invention] The differentiation accelerator of this invention contains DM-20 which 
are a kind of the gene product of PLP, and DM-20 promote remarkably differentiation of the 
oligo Dendrobium site which is a neuroglia. Therefore, since the differentiation accelerator of 
this invention can promote myelinogenesis by making an undifferentiated neuroglia specialize to 
the myelinogenesis failure in Homo sapiens encephalopathy, when treating intrinsically various 
diseases (namely, a myelinogenesis failure nature disease, a demyelinating disease, etc.), it is 
useful. 
[0015] 

[Example] Hereafter, although this invention is explained to a detail based on an example, this 
invention is not limited to an example. 

After making all RNA of 0.2microg extracted from these cultured cells react to PLP and the DM- 
20 gene-expression list in example 1 various cultured cells with reverse transcriptase using G26 
and the normal cell NIH-3T3 cell which are the acquisition various cultured cells of cell culture 
supernatant liquid, i.e., an oligo Dendrobium GURIOMA system established cell line, PCR was 
performed 45 times using Tag polymerase. Next, hybridization was carried out using the 
oligonucleotide probe which carried out the label by 32P, and autoradiography was performed. 
On the other hand, the check of PLP in various cultured cells and DM-20 gene expression was 
performed, using as control the band amplified from the PLP gene and DM-20 clone. 
[0016] In addition, about the above-mentioned approach, it is based on the well-known approach 
and an experimental-medicine separate volume "a neurobiochemistry manual" has a publication 
in detail about cultivation, for example (experimental-medicine separate volume pi 06- 
128.1992). The result is shown in drawing 1. As shown in drawing 1, in G26 cell which is an 
oligo Dendrobium GURIOMA system established cell line, the gene of DM-20 is discovered 
remarkably and, on the other hand, PLP and the manifestation of DM-20 are not at the NIH-3T3 
cell which is a normal cell. In addition, the band amplified from PLP (**) and DM-20 (**) clone 
to drawing 1 was shown in the line of cDNA. Next, G26 cell and the NIH-3T3 cell were 
cultivated for two days by N4 culture medium based on Bottenstein's and others approach 
(J.Neurosci.Res.20, 291-303, 1988), and each cell supernatant liquid was obtained based on the 
approach of common use. 



[0017] The first brain cell was cultivated by the well-known approach, i.e., the protocol currently 
explained by the experimental-medicine separate volume "neurobiochemistry manual pi 29- 135 
and 1992" in full detail, from the brain on viviparous the 17th of an example 2 founder brain cell 
culture ICR system mouse. In a detail, more the brain of the ICR system mouse on fetus the 17th 
from ejection and the cerebral cortex On the cover glass which was made to distribute a cell by 
trypsinization and carried out polyethyleneimine processing, After cultivating for three days by 
DMEM:Ham's F 12= 1 : 1 which starts culture by the cell density of 3x105, and contains fetal calf 
serum 10%, It cultivated for four more days by Bottenstein's and others Defined medium 
(J.Neurosci.Res.20, 291-303, 1988), N 4:03= 1:2, or conditioned medium:03=l:2. 
[001 8] In the first brain cell obtained in the example 2 of the effectiveness above of G26 cell- 
culture supernatant liquid in an example 3 founder brain cell, the immunity staining technique of 
an oligo Dendrobium site was tried. That is, after carrying out the raw-silk-dyeing color of the 
dyeing of an oligo Dendrobium site, using an FITC anti-mouse antibody as a second antibody, 
using a mouse anti-galactocerebroside (GalC) monoclonal antibody (01 antibodies) as a primary 
antibody, it is possible by fixing by the paraformaldehyde and counting an electropositive cell 
under a fluorescence microscope. In addition, the above-mentioned staining technique can be 
easily checked, if a well-known technique is used. When cultivating in the example 2, G26 cell- 
culture supernatant liquid obtained in the example 1 was added to culture medium, and immunity 
dyeing was performed by the same approach as the above. Consequently, it became clear that the 
culture supernatant which is not refined [ of G26 cell ] has the effectiveness which promotes 
differentiation of an oligo Dendrobium site remarkably in the first brain cell culture system. 
[0019] Although the oligo Dendrobium site differentiation promoter and the examination cell 
culture of the dose-dependency of DM-20 which are included in example 4G 26 cell-culture 
supernatant liquid were performed like examples 2 and 3, instead of the cell culture supernatant 
liquid itself obtained in the example 1, the culture supernatant of G26 cell or a NIH-3T3 cell was 
condensed about 5 times, and the dose-dependency was analyzed using the sample dialyzed 
further. That is, two culture was performed after immunity dyeing indicated in the example 3 
about each concentration indicated to be also G26 cell and a NIH-3T3 cell by drawing 2, 5 
visual-field [ every ] (200x) positivity cell was counted, respectively, and the average was 
calculated. The result was shown in drawing 2. In drawing 2, - shows concentration / dialysis 
sample of G26 cell-culture supernatant liquid, and O shows concentration / dialysis sample 
(control) of a NIH-3T3 cell culture supernatant. As shown in drawing 2, it became clear that G26 
cell-culture supernatant liquid promotes differentiation of an oligo Dendrobium site on a dosage 
dependence target. However, there was such no effectiveness at the NIH-3T3 cell supernatant 
liquid by which DM-20 are not produced. 

[0020] The protein translation field of PLP and the clone of DM-20 obtained from the library of 
production of the transformed cell using an example 5** retrovirus vector and cDNA of the 
preparation mouse cerebellum of a culture supernatant was inserted in the pDL+ retrovirus 
vector. At this time, PLP or DM-20 were imprinted from LTR, and they were produced so that a 
neo resistance gene might be discovered as a marker. Moreover, the field of psi+ was inserted in 
order to gather the efficiency of infection (refer to drawing 3). Subsequently, this plasmid was 
introduced to the virus package cell psi 2 by the calcium phosphate method of common use, 
respectively, the pDL+</SUP>PLP virus and pDL+DM-20 virus which were obtained were 
infected with the NIH-3T3 cell, respectively, and the transformed cell was produced (refer to 
drawing 4). The transformed cell which has discovered PLP or DM-20cDNA was cultivated for 
1 or two days by N4 well-known synthetic medium (J.Neurosci.Res., 20, 291-303, 1988), and 



culture supernatants were collected. After carrying out the ultrafiltration of this culture 
supernatant to 1/10 capacity with the Amicon (YM-10) concentration machine, it was dialyzed in 
5mM phosphate buffer solution, 50mM NaCl, and lmicrog/ml PMSF, and was made into the 
concentration sample. 

[0021] ** The effectiveness over the primary culture cell of the fetus mouse prepared in the 
example 2 was investigated using the concentration sample obtained by the effectiveness above- 
mentioned ** of the culture supernatant in the first brain cell. In a detail, more the brain of the 
IRC mouse on fetus the 17th from ejection and the cerebral cortex On the cover glass which was 
made to distribute a cell by trypsinization and carried out polyethyleneimine processing, Culture 
was started by the cell density of 3x105, and after cultivating for three days by DMEM:Ham's F 
12= 1:1 which contains fetal calf serum 10%, it cultivated for four more days by the serum free 
medium mixed by N4:03=l :2 containing the concentration sample obtained by the above- 
mentioned **. Dyeing of an oligo Dendrobium site was performed like the example 3, and 
counted the number of electropositive cells under the fluorescent microscope. The result is 
shown in drawing 5. In this drawing, ** shows the culture supernatant (control) of a normal 
NIH-3T3 cell for the culture supernatant of the transformed cell into which - introduced 
PLPcDNA for the culture supernatant of the transformed cell into which ** introduced DM- 
20cDNA. As shown in drawing 5, the culture supernatant of the transformed cell which 
introduced DM-20cDNA or PLPcDNA showed notably the increment in the number of GalC 
positivity cells which is the marker of an oligo Dendrobium site. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the result of the autoradiography in an example 1. 
[Drawing 2] It is drawing showing the relation of the protein concentration and the number of 
electropositive cells in an example 4. In drawing 2, - shows concentration / dialysis sample of 
G26 cell-culture supernatant liquid, and O shows concentration / dialysis sample (control) of a 
NIH-3T3 cell culture supernatant. 

[Drawing 3] It is drawing showing the outline of the structure of the pDL+ retrovirus vector 
which introduced DM-20cDNA or PLPcDNA. 

[Drawing 4] It is drawing showing the outline of the method of preparation of the transformed 
cell which introduced DM-20cDNA or PLPcDNA. 

[Drawing 5] It is drawing showing the relation of the protein concentration and the number of 
electropositive cells in an example 5. In drawing 5, ** shows the culture supernatant (control) of 
a normal NIH-3T3 cell for the culture supernatant of the transformed cell into which - introduced 
PLPcDNA for the culture supernatant of the transformed cell into which ** introduced DM- 
20cDNA. 
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[Drawing 4] 
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[Drawing 3] 
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e.ns-pojKHTa&o. a*, ^aaaflsa^aaa 

^fnc**, 3x«j> 
aaBatt«a»ifl»tttt«attaafflKrs&t>ft:&-r 
^a-c&o, *©«M8fijj««jasnTv»«. 
[0006] «>*>s!gass»rrs«^. sxg 

-(jinpy)Y9Xtt, #ft&&©a£®5S£<!:t>, «p« 

♦pasfcaaawatTirJiftiiaaft^^ftaii/ 
•as^ent^s. c©v>xc*v>t», PLPa 
€HPfca*©aaaasa*. siu>w£iii:t 

K«L-Tt*5cfc«»a6nTv»*. *aa*aa. - 

*tf*±aaea©*W€fftjT*rvj*. 

[0 0 0 7] DM- 2 Oil. SSM©«k5lCPLPi:|^i; 

3xij>a©aaa©»aicH4UTv>s 
sast#A6nT^&. i/*u a4»ai«j»cDM- 

\t, 3x»j>aaaa©affaic*^TDM-2 o©m 

7X hDIJ-'f h WiS«±f!lTtS«-r S tv>tT-v^7, 

©^-'j^x^HDU-'f h^aa-racij^s. dm- 2 
0 ©#•*•* 3 x >j ^a©aaa©aa£Wi-©f^ffl*»*a 
K#§ic«fcow^snTv>^. as. i>"j7©sejaM; 

^CPLPafi^7XhD-t}-'f h^. ^-d^^hd 
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3 

IK h6W©8B8ai::t>f5«U ^DrfT^KDIM h© 
;rtt5©3li8i*S?tt, *»««9tJ:i}. J. Neu 

rochem 58. 2248-2253 (1992). 8S3 3 @B**MSft# 
£ (1990). f§3 4@B##gfc¥£ (1991). Glia 253 

-259 am)&£iz%mtiT^5. 
[0008] £ne»»»*ics^. 3 

£ Kft&Sfft £fr r> fcte*. D M - 2 0 jW* U :f ir> F 
WiJ^SflJltCg^T&Snfcfc©^ *B91tt* 
Mitt£&fc£©i&gH£#fflfc2S?ffl£lI#t- S 
[0 0 09) 

[pjss»ftf*fc«>©^s] ±ia©ng£$ife-r*fc 
tb\zfs.znit*mw\t. p l pae^ ©ae^s^©- 
aT*5sasDM-2 0€^-r5nt*^*t). ^ 

S0t?*5. BP^. DM— 2 0 ©mRNA 

DM- 2 0©mRNAj513fi<^bTV^£tSW5£ 

TSftfflfcfcWUfc. *©££. G2 68Bfla©*!fi!fi© 
««±tttt. «Jf^»ifflia«**lc*HT^ 'J rfr > F n 

[0 0 10] lli;<G2 6ffl)S©SS±fl|&«i55 
5 f >Hnu-f F©#fcffi»ftUfl©fflaffiKtt£*fcWL 

- 3 T 3lffllfi©igfll±flH;:WLT'&G 2 6«B8a©ig3i± 
flli:B«0»»*tfK JtlMMtl/fcfcJ:*. iSIS&tf 
S«fSffofcG2 6ifflia©««±fStt. 

r>fc. L^b. DM- 2 0atg±3trO>fctA. JEHC/Z 
N I H- 3 T 3ifflIia©««±}Sd^#enfcttf]CB. 
»ftffiit^ffltt*^na*0&. £<©DM- 
2 OSS^LT^T^X^^y-VB 1 6. 
a-O??*. h-VB 1 0 4ffl^©«#±flJtCfc^n J 

t^hoim ^©^sfiEji-rsKttH^ftm^nT 

[0 0 11] SIC, #5fi9MH?tt. H©^ffl^a^ff6 

sic@snai/fct>©r*-5^s^©em&ffK dm 

-2 0©cDNA&3JJAl,fciE#fcN IH-3T3lfflJfi 
©^a(E«fflSa©eS±m»c^Urf7 ; >Hn-t)--i' hffl# 
{b*¥K(ElT5fPffl&JLmi/fc. £©«k5fc. DM 

- 2 0 tt, >P«#S*fflETfe** U =fx> F OiK h 

©^ftffiitf^ffls^rrsctA^^^t^ofc. 

[0 0 12] *^Weffl^en'5DM-2 OttBJJE©* 



(3) ftB8¥6-2 1 1 68 3 

4 

5 K&JD&KT* 0 . WS©X»t«fcS«©*i*T#* 
*fflEG2 6&£©DM-2 0g£»IJfi£i&«U *©« 

T. DM-2 0lttt. tfOrfx^FDIM F©MJEii 

ffffl**r*HD. ^©c*jasr;/xttN*«3©75 

tt. *ffi#si«8a©»ft:ffiji3Wi:i/T^rffl-e»o. mm 
m*MmmmfticzMz>^t\z&i). a*©£n 

[0 0 13] *f£E©teiI»Jtta*©$!8J^Sl (WA 
tt". WH. @m AT^WW&if) StOpS**. - 
IKMKttW$!!j£#-e<&SDM- 2 0 t« 

•38S9HT2>£i:*tTt. WAtt. DM- 2 0 Sffiflfcig 

* asi*.tf. ass*, gafffi. ±s*«*§) icssu 
»j<p©#$js#£se. aspssn*. mmitiz^L 

T. jf*L<tt*£fclfl#*ai]att. SffcfcSltLT 

&ttJ$jeffi#. Xtt«ilSKfil^lCj;D*»&l»*LT« 
#f «.©*<§* UV^. «lgfti»»S!ltt. ffl^flCttWffl^ 

aitt. SSaO©^SIIc(£:i;fcjii^&^SKlcJ:OiS4 

$n#s. w^w, awa>j©m!8ici,T#sR. mm, & 

[0 0 14] 

45 [5!^©^*] *%w<D%{t®mmn. plp©»^ 

Sft©-a-Cfe-5DM-2 0i£#*UT^f). DM- 2 

ottyj7fflaar»5*'j=fr>HDi)-'f h©^s* 
ctiOtT^sfflr. a*©«s (IP^. SIU>MB 

[0 0 15] 
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(4) 

5 

&m%mm> rot. *>j=fx>Hn^g^-v«t*fl: 
mmr&zG 2 QRimnnmu i h- 3 t zmmz% 
v>t. *n£Sg«aa>e>ffluufco. 2 Wg ©£RN 

A£^fE^BM8<»:gl£;3-B:fc&. Tag^U^7-i?$ 
fflV>T4 5@PCR£frofc. >! PT?"WLfc 

A>HS3>hD-;PtL-TfflViT, &«Jg««SI8T© 
PLP&tfDM- 2 0»£i t ©5e"Si©fil8£fTo;fc. 
[0 0 1 6] ft*, ±B#ttlc:H»*Ctt. &«©#8sfc 

E#8«Pl06-128. 1992). *©i!fe&£ig 1 fcwf . 0 

ttfiT**G2 6»JBC*V»Ttt. fFL<DM-2 0O # 

H-3T3|ffll&TttPLPRtfDM-2 0©fg:§|«£< 
ftV>. ft*. 0 1 IC. P L P (□) StfDM- 2 0 

(A) £n->a>£Jgi|iU;tA>F£cDNA©5-r > 
IC^bfc. G2 6»II&KtfNIH-3T3ifflJB£ 

Bottenstein6>©;£&(J. Neurosci. Res. 20, 291-303, 

1988)II*88LT. N4t&«n?2 BRnl&SL, «#©£ 

si::$&LT§4©SMS±?sa<#e>ftfc. 

[0 0 17] ^6SW2 

aftKramgg 30 

I CR*7tfX©j)&41 7 B©jK^e.&ai©m SP 
gKE^BTO r#jg^k^T-o.7;M3l29-135. 19 
92^j fc#«SnTV>*^nh3-;p-C»ft«ttllia«)» 
SSff^fc. «tD^«Bt3«, 8&4»117B©ICRJS-7 

-?7X±, 3X 1 0 6 ®«ija^STiSg^raJ&U 1 
OJS^FS&JBllllJSS^tJDMEM : Ham' s F12 = 
1 : lT3BfflJg#Ufc&. Botteasteine>©Defined m 
ediumO. Nenrosci. Res. 20, 291-303, 1988). N4 : 45 
0 3 = 1 : 2 ^conditioned medium: 0 3=1 : 27? 

[0 0 18] $mW3 

±ffi©*jt052T#e.nfc«j«;)iaffl«S(r*v»T. 
*>Yu*<t haft&m&m&Ufrfz. wb. fry:** 

h-fel/^nv-H (Ga 1C) *;>;a—j-)Vti\& (0 l 
Sift) MUX. -*tt#iUTF I TCtaV?Xfa# 



^¥6-2 1 16 8 3 

S. ft*. ±gE&fi£tt&ft©ftffi£J8l^tf$ai::fll 

1 unitltcG 2 68BJj&Jgg±fl!£iinAT±gEill«© 
#j£T?fcgEJGlfi£fTofc. -trotS*. G2 6iffl|ia©*8 

fi©«s±»eaj^i»fflssss*»c*^T*»j h 

DIM hffl5MfcS«l/<iai , r*»**»'3Jii«nilS 
Mcft^fc. 
[0 0 19] HJSCT4 

ftfcffiiiia?. DM- 2 0©ffl§ft#tt©&W 

fluB8«ii$iMi 2 Rr? 3 1 mmzft? fc*t. i 

Tfl 6 nfcifflffiSS±ffl-?-© fc©©f^ 0 IC, G 2 6 ffllfi 
XttN I H - 3 T 3«Jfi©«a±f»S*95f&t»«L, 
JEfca«f 1/ fctS^sf HT*©ffl£ft#tt$»«r Ufc. 
W6. 3 T?«B*Lifcft«»!fe«, G 2 6 MB&tf 

N I H - 3 T 3 ffliat fe0 2 •CST&aattJViT 2 in 

©*«*ffv». tn-ens&ij (20 ox) romfcffl 

Lfc. H 2 KfcHT, •KtG 2 68ffiJg*±«©«H8 • 

awa***. OHN 1 h- 3 T3mm®m±mamm • 

jgflrKft (n>hn-;W H2C*3n«J;9 

c g 2 6 nn««±flt m&mmz* u =fx > h d 

U DM- 2 0#g£SnTtift^N I H-3T3jMB 
±*Ttt H © J: 5 ft&fMift fro fc. 
[0 0 2 0] 

T 9 X /MB© c D N A © ?<i U -*> P L P t 
DM- 2 0©?D->©gaS»iR£«£> pDL'l/ 
hn^l'JI'X'S^-KjfAUSu £©£#. PLPX 
«DM-2 0BLTRAi5te?3n. v-rt-tUTn 

®&*±.\1%1t$>\l>><J>®.®*ft\L1t (S3#l) . 
5*CV>Tf. ^©^7X5HS. «ffl©U>K*;Vv">Aj£ 

tnt : n'>'f;pxA.y^-i;ffl8at(.2'\#A 

I/. #6nfcpDL t PLPC"f JWXfttfpDL'DM- 

2 0>>-f^x*, -en-enNiH-sTsfflMtasfts 

*T»H(6ft«lfiSfPHb& (I2i4#fia) . PLPXtt 
DM - 2 0 c DNA*^LT^5^®iEm»Ba&. 
a©N4^t&tt(J. Neurosci. Res., 20, 291-303, 1 
988)T, lXtt2BM«Hl/, «*±«&IhIJRI/«:. C 
©«S±«S, 723V (YM-10) »«!«T10^ 
OlMCB^MtaU&ft. SmMij>SS«$, 5 0 
mMNaCl. lug/ml PMS FCTSflrbfflffi 

[0 0 2 1] ®gft^»c*jjggg±a©ag 
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(5) 
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8 



.fcDBWctt, tib&Ml 7 0© I RCYWOMD 

a*. ^yifVMi^ai/fcM-^^i, 3 

x 1 0 6 ©iW&&ffiTJgfl£|i?$&U lOX^feJSMS 
fc^frDMEM : Ham' s F 1 2= 1 : 1T3 0IW 
JMbfcft. ±B0>Tr»&nfcW«Hfc*»N4 : 0 
3=1 : 2Tjg^tfc*lfa^S*-T?SlC4 0mSgb 
it. rj-yrf^FniM h<MKfitt. SdMS^nfllic 
LTfrK SXMftMT-rHMillttftSftX.^. *©& 
*S0 5lC^f. HHfcfc^T, AttDM-2 0cDN 
A£$ALfcJ&S<E&l81&©i§«±fl£. ©BP L P c 
DNA«*Al/fc*l(6iMM®ttS±ni*. DttiEft 
fcN IH-3T3«fflJIS©J§#±tit (3>hD-JW £^ 
f. 05tC^an5J;5lt, DM— 2 0c DNAXttP 
L P c DN At*Alx&m6*M®**±flltt. * 

[0®©ffiJ|ifc&i§ll] 



[01] *«mfc*tt-5*-b?s>*^?7-r-©tt 

ii±fi!©»tii • mmm. o«n i h - 3T3«iteJs 
«±»©«ss • mm o > i- d-;w 

[03] DM- 2 0 c DNAXBPLP c DNASSA 
1/fcpDL* 1/ h Dtf-f ;VX"*?*-©8|jg©«g£jR 
-T0T&S. 

JO [04] DM-2 0cDNAX«PLPcDNAS#A 

[0 5] MM5C«(t«SeMUE2:Htt«Hk2:C!) 
I8fis£^-f0-e&5. HSiCSWC, A!JDM-2 0c 

DNAzmAbmrnzmmmim* •»pl 

PcDNA£BAUfcJfmteft$fflJ3&©S«±f8£< □» 
jE#&NIH-3T3«W&©J&S±?S (3>bP-;W 



[01] 



[02] 



c DNA 

Q 2 e 

NIH-3T3 



2 5 0 - 




• : G 2 6 «jia*«±«<7)iirg • 3ftft& 

O : N I H - 3 T 3«8BS«S±5llO)ai8 • iStfKf* 



plasnids pDL*-DM-20, pDf-PLP 



[04] 



mm 2 aisa 



N I H — 3 T 3 



— 671 — 



(6) 



ftH¥6-2 116 8 3 
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